Oligomers of beta-amyloid are sequestered into and seed new plaques in the brains of an AD mouse model.
Amyloid plaque deposition in the brain is a hallmark of Alzheimer's disease, but recent evidence indicates that the disease may be primarily caused by soluble amyloid-beta (1-42) (Abeta) oligomers or Abeta-derived diffusible ligands (ADDLs). ADDLs induce cognitive deficits in animal models and are thought to assemble in vitro by a mechanism apart from plaque formation. To investigate the in vivo relationship of ADDLs and plaques, biotin-labeled ADDLs (bADDLs) or amylin oligomers (bAMs) were injected into the hippocampus of hAPP overexpressing mice. The brains were collected 1 or 5 weeks after the last treatment and were processed for immunohistochemistry. Staining of tissue 1 week post-treatment showed bADDLs had diffused throughout the tissue and incorporated into plaques. Additionally, small deposits of thioflavin S-negative bADDLs were observed. At 5 weeks post-treatment, thioflavin S-positive material continued to accumulate around plaques containing bADDLs. Thioflavin S-positive material also accrued around bADDL deposits, implying that bADDLs were capable of seeding new plaques. In contrast, bAMs cleared from the brain and did not accumulate in plaques. Together, these data indicate that ADDLs are able to contribute to in vivo plaque formation in a peptide-specific manner.